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Abstract	  
In this paper, technology is shown through human enhancement and more 
specifically through a successful, total artificial heart transplant that is analyzed 
from a philosophical point of view with the aim of finding out if the perception 
of being humans is changing. The main aspects analyzed are if humans are 
becoming cyborgs, the fear of losing ourselves as human beings and losing our 
identity. However the concept of having a total artificial heart transplant is tied 
to the question of if being right or wrong and how the change in the persona, in 
the sense of self, is challenged. The outcome has been shown to be far more 
complex based on the personal persuasion of oneself. 
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Summary	  
Denne opgave er baseret på en skildring af de teknologiske landvindinger som 
har præget menneskets eksistens’ det sidste årti. Forbedringer af mennesket 
introduceres og disse hurtigt fremskridende processer har i dag udviklet sig til at 
mennesker kan leve videre med et kunstigt hjerte og dette er ud fra en metodisk 
filosofisk vinkel forankret i at undersøge om vi stadig opfatter os selv som 
mennesker. Dette med udgangspunkt i om mennesker er ved at ændre sig til et 
cyborg fænomen og endvidere hvordan frygten for at nærme sig dette spiller ind 
og om hvorvidt vores personlige identitet er under indflydelse. Vi kan 
konkludere at mennesket er mere kompleks end hvad man kan definere og deraf 
betyder at det enkelte individ kan med sin personlige overbevisning skildre og 
konkludere på fremtiden. 
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Introduction	  
This report examines the understanding of the future of the digital human from a 
historical and philosophical angle. We have chosen to base our report on a case 
with a man called Craig Lewis who was the first man ever to get a total artificial 
heart and live without a pulse. We question his humanity according to our own 
understanding of what it means to be human.  
 
To clarify the development that the human has undergone up until today, we will 
introduce an early, as well as a recent history of human enhancement in the first 
part of our report. Examples of these technological developments are; glasses 
which make us capable of better eyesight, vaccines to prevent people from getting 
sick of bacteria and enhancing your physical state through organ transplantation. 
These technological developments are something we now seem to become easily 
accustomed to.  
 
The development of ways to enhance human seems to have no limits anymore as 
intensified scientific research blur the boundaries for what you can use technology 
to today and in the future. We have now come as far as being able to replace the 
heart with a non-biological mechanical pump, the total artificial heart. This kind of 
enhancement is seen as modern medicine and one would presumably see it as a 
part of development. 
 
We question the fusion of human and machine to understand how much 
technology one should have implanted to be something more than human. The 
fusion has been named Cyborg, and we question the term and find out how 
literature defines it.  
 
What we find interesting to look at is the questions and reflections, which arise. 
Does identity change when organs are replaced with artificial devices? And if we 
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further the development of total artificial hearts and other non- biological devices, 
where is humanity headed and what is the ultimate goal of human enhancement? 
Does this development of human enhancement give us a reason to have a fear of 
losing the concept of being human? The case of the heartless man is an example of 
how far humans are willing to go to outsmart the body and death. But what one can 
wonder is; when will we have reached the point where we have actually 
transformed ourselves into something beyond human? 
 
Problem	  statement	   	  
How is human enhancement and in particular TAH transplants influencing our 
perception of being human? 
 
1. In the perspective of the heartless man clarify the historic progress with some 
specific developments of human enhancement. 
 
2. Explain the historical developments and the individual aftermaths of a total 
artificial heart transplant 
 
3. Define the term Cyborg through literature 
 
4. How does receiving a TAH challenge our perception of being human? 
 
 
 
 
 
 
 
	  	   7	  
Human	  enhancement	  	  
Man has throughout history desired and determinedly tried to enhance and improve 
the quality of life. To understand the concept of the total artificial heart one has to 
understand the great growth and evolution humans have gone through. In the 
following paragraphs we will look into a few examples of how humans have 
successfully enhanced themselves. From the invention of the glasses to the 
vaccines we will try to show how and why we wish to enhance the human body 
and furthermore the progress that has led to the present cases of the heartless men. 
The definition of enhancement is not necessarily simple to explain due to the many 
different aspects of it, which is why we do not have a specific clarification but will 
try to explain our definition of it. The form of enhancement we are investigating is 
what we call radical human enhancement. The goal of radical enhancement is to 
improve human functions and human life in any way. Enhancing ourselves could 
be with the purpose of sheltering against threats to our natural body such as: 
deceases, old age and death. Another form of contemporary enhancement could be 
in expanding human capacities with: “sports medicine, surgery, stem cell research, 
gene therapy, pharmaceuticals, cybernetics, prosthetics, nanotechnology, and 
computer science.” and intellectual capacities, “memory, deductive and analogical 
reasoning, and attention, as well as special faculties such as the capacity to 
understand and appreciate music, humor, eroticism, narration, spirituality, 
mathematics” (Agar, Nicholas. 2010; p. 5) 
During the renaissance the idea of enhancement took a critical step in the “right” 
direction, as man became aware of human potential and capacity. In 1486 the 
Italian renaissance philosopher, Pico Della Mirandola,  wrote “The Oration on the 
Dignity of Man“ which presented humans detached from all nature laws “O Adam 
(…) The nature of all other creatures is defined and restricted within laws which 
we have laid down; you, by contrast, impeded by no such restrictions, may, by 
your own free will (…) trace for yourself the lineaments of your own nature (…) 
We have made you a creature neither of heaven nor of earth, neither mortal nor 
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immortal, in order that you may, as the free and proud shaper of your own being, 
fashion yourself in the form you may prefer (…) You will be able, through your 
own decision, to rise again to the superior orders whose life is divine.” (Balling, 
Gert. 2002; p. 231)  
 
The awareness of death might be creating a dystopia, where man is caught as a 
prisoner in his own life, but simultaneously it also makes us ambitious, curious, 
and inventive to reach a better life while we are alive. Our mortality is probably the 
biggest impulse for pursuing a better life. The greater knowledge we gained from 
our constant pursuit the greater thoughts, ideas and new inventions we produced. 
Knowledge is so to speak very accelerating. An American slogan describes it “the 
law of accelerated returns.” (p.10). From the invention of the plough to curing 
deadly diseases gives us a clear example of how our accelerating knowledge has 
taken form as technological breakthroughs. One can say that we speeded up the 
“natural” evolution by enhancing the “natural man”. The American professor of 
philosophy describes it; “We're always playing God. Even curing disease is 
playing God -- it's interfering with nature. We've been playing God since we 
invented the plow.” (p. 228) 
 
Technology can improve human conditions in many ways. Radical enhancement is 
both the applied technology and medicine, but also the development and the 
making of new technologies that, as mentioned before, can eliminate aging, boost 
human intellect, physical, and psychological. In short, it is a term that describes 
how technology is able to maximize and improve each person’s natural potential 
capacities and cognitive skills. It is our constant pursuit of eternal life that breaks 
down our human boundaries and creates new standards of living. So, radical 
enhancement is all about how we can improve the human attributes and abilities in 
a certain way.  
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An example of what our generation might see as a normal thing is the vaccines 
which we use to cure and prevent illnesses. This small and fairly common 
procedure is actually a form of enhancement. It is a man- made invention which 
enhances the quality of life and prolongs lives. Seen in the light of the many ways 
we’ve learned to enhance ourselves this is just one stepping stone which has led to 
today’s modern medicine and technology but it is a great example of the progress 
of evolution. Man- made tools like the vaccine might seem commonplace today but 
it is extensively used. That is why we wish to put the Total Artificial heart into a 
historic perspective with the examples of vaccines and glasses and thereby give a 
feel of how one idea or invention is part of a bigger picture. With these basic tools 
we showcase the seemingly simple but effective ways we as humans have used to 
enhance ourselves throughout history, that has for example led to the TAH which 
might not even have been something one could dream about becoming a reality a 
century ago.       
 
Ingrafting, variolate, vaccine and inoculated, these are just some of the names of 
one of the oldest procedures of improving mankind. Illnesses such as smallpox, 
pox and chicken pox have been around for centuries much longer than anybody 
would expect and has also been carefully documented. An infection like the pox 
was highly transmittable and it was recognized already in the year 1000 BC. 
(History of vaccines, 2012). Where people died from the pox and it spread easily 
and that was when the Chinese people came up with inoculation. Which meant 
taking scratching substance from smallpox into non-affected skin (History of 
vaccines, 2012). The more people around the world started travelling the more 
diseases were able to spread. With this problem escalating people realized that 
there needed to be something done. The disease affected all levels of society and in 
Europe alone there were 400.000 people dying from it every year in the 18th 
century and 1/3 that did not die were blinded from it. (History of vaccines, 2012) 
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Ingrafting or inoculation was how people referred to vaccines around the 18th 
century which was simply to get in contact with another sick person and get their 
bacteria in your own blood.  
 
In the late 18th century Edward Jenner was the first man to eliminate smallpox and 
his work is regarded as the first to have started the phase called immunology.  
The practice of inoculation was also referred to as variolation, which became more 
widespread as every single country was facing an epidemic. People were skeptical 
as 2-3% died after getting the inoculation but as the wealthier people believed in it 
others in the society started to trust it as well.  
Edward Jenner was the man who coined the expression vaccination. And so he did 
after experimenting with people and showing statistics through months of 
observations. The experiment started off with trying some of the cowpox lesions 
from a woman to a young boy, who first got sick but after 10 days was feeling fine 
again a month later. The experiment carried on but now the boy got fresh smallpox 
lesions. The smallpox did not develop and the boy was now immune to the 
decease. This procedure was now called vaccination and it was preventing people 
from getting the pox. By inoculating against one kind of pox he had now prevented 
any other kind to grow in the body (Jenner, 2005). E. Jenner’s observations were 
not well accepted, although he had the knowledge to back up his claims. It wasn’t 
until other doctors in the late 18th century started to treat their patients with the 
vaccines, that it slowly but surely got approval. In 1800 almost every country in 
Europe were using vaccines as a prevention for the pox. This was the beginning of 
today’s vaccination. Since Edward Jenner there has been several physicians 
developing vaccines against all kinds of infections and the investigations still 
continue. Today the use of a vaccine is an acknowledged part of life and it is 
deliberately taken to prevent diseases.  Even the world health organization has 
charts on recommended vaccines people should take as a routine immunization. 
(Immunization, Vaccines and Biologicals, 2012) 
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The vaccines that are being produced in the 21st century have been able to 
eliminate several diseases and with the research that is ongoing it is just getting 
safer to deliberately get a vaccine to prevent you from getting sick. (Center for 
Disease Control and Prevention, 2011). As we have argued the use of vaccines is 
an external way of enhancing ourselves and has become a crucial and necessary 
tool to sustain our current standards of living. We have likewise enhanced 
ourselves to have better eyesight. It is a very essential part of being human to be 
able to see. It confirms our perception of how we appear to look at ourselves and 
other people and understand that all humans are each unique but part of the same 
species. Through vision we determine the world as it appears in shapes, forms and 
colours. All the information we receive through vision is stored and we use it to 
interact with the world. More practically speaking vision helps us communicate. 
Ordinary communication between people often starts through vision, through eye 
contact. If you want to make contact with people, you instantly and instinctively 
make eye contact.  
Decoding other people’s actions with the eyes, while communicating, helps you 
understand the message. What we want to say with this is that, having the sense of 
vision is an essential part of being human. We have seen evolution evolve in the 
enhancement of humanity. Among millions of other enhancement- inventions 
people have found ways to improve eyesight. In the ages around 1000 AD a thing 
called a “reading stone” was invented.(The History of Eye Glasses or Spectacles, 
2011) 
The reading stone was a sphere of glass that was laid upon letters to enlarge them. 
This was the first enhancement of vision so to speak. Later, around 1284 the Italian 
Salvino D'Armate was said to have invented the very first wearable glasses, 
although his contribution is considered to be a hoax. And not so long ago, in the 
20th century came the first eye lenses as Moritz von Rohr at Zeiss developed the 
Zeiss Punktal spherical point-focus lenses. (History of Eyeglasses, 2011) And 
should you lose the ability to see and turn blind today, in some cases it is possible 
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to recover from blindness with medical treatment. Recovery from more 
complicated cases of blindness probably lies in the future. A more general solution 
for people with visual impairment today is to get glasses or lenses. And you can 
even have laser surgeries that will free you from the necessity of glasses or lenses, 
and enhance your vision remarkably. The World Health Organization estimates 
that 161 million people worldwide have a visual impairment. (Prevention of 
Blindness and Visual Impairment, 2012) The invention of the glasses has been a 
great breakthrough for mankind. Imagine 161 million people or more worldwide 
living with visual impairment in today’s societies without having their vision 
enhanced. Walking the streets full of speeding cars and trucks with visual 
impairment and without glasses or lenses would be as dangerous as walking by the 
riverside of a river full of crocodiles. There are so many things that you would not 
be able to do. Think of your everyday life. You would never be able to cycle a 
bicycle, drive a car or any other form of transport you had to control yourself, as it 
would put you, and everyone around you, in danger. Keeping up with the local and 
general movement of the world would only be available to you in sounds and you 
had to make the pictures on your own. It is very difficult to imagine. The world 
would look very different and less civilized if enhancement of the eyesight had not 
been invented. Evolution moves forward and rarely leaves cracks. When we need 
something we invent it, or at least try to. And through trying we often come up 
with something close to what we first thought we were going to invent. While 
we’ve gone back in time to look at specific cases of the evolution we would now 
like to look at a very current and highly relevant topic of human enhancement.  To 
understand the history of the TAH one must understand the history of the heart 
transplant.   
To understand how the first successful human heart- transplant happened, we have 
to understand the historic process and the research that would one day lead to 
today’s breakthrough of human-to-human transplantation possibilities. The success 
was on behalf of scientists, the innovation of blood typing, antibodies, and host 
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resistance – in the end of the 19th century surgeons began experimenting with 
transplantation in labs.  
 
The first breakthrough in this matter was by a French surgeon – Nobel Prize 
winner Alexis Carrel who had great success with keeping life in organs outside the 
animal body. Then during the 1940’s these researches continued, but not until 1958 
was there a breakthrough in understanding the physiology of the heart by two 
professors at Columbia University. Later that year professors on Stanford 
University Medical Center developed the heart-lung machine and extra ordinary 
hyper-cooling methods of the heart during operation which resulted in giving 
surgeons a blood-free environment so that they could operate on a calm body. 
In 1967 a historic happening took place. The world’s first human heart transplant 
from one body to another. A South African surgeon, Christiaan Barnard in Cape 
Town, removed the heart of a 25 year old woman that died using the techniques 
that had been developed through the century. The heart was placed in Louis 
Washkansky a 55-year-old man who was suffering of heart damage. Even though 
the patient died after 18 days, Dr. Barnard and the rest of the medical world saw 
this as a successful transplant and all around the world surgeons began using the 
same technique as Dr. Barnard had used, which was co-developed with the 
Stanford University group. The side effect of this experiment resulted in many 
people dying of heart transplant and surgeons claimed that the problem was that 
the body’s biggest weakness was to refuse new tissues. Throughout the next years 
the scientific side of tissue typing and drugs that could increase immunity towards 
infections made a lot more transplants end successfully with a higher survival rate. 
In 1971 the Columbia University Medical Center began their surgery program with 
Dr. Reemtsma as the representative – with focus on improving the transplantations 
and to improve the survival rates. The whole core of heart transplantation would 
not have been possible without the significant development of the 
immunosuppressive drugs, which could keep patients alive without any further 
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injuries. In 1984 the first successful heart transplant took place on a four-year-old – 
the surgeons performed a second transplant in 1989 and he is now living a normal 
life. In California 1984, a doctor performed a surgery on a 12-day-old baby where 
a baboon heart was placed into her and she became famous as “baby fae” but died 
20 days later. During the 80’s until the 90’s scientists where working on refining 
techniques for keeping a new heart alive without any infections after a surgery. 
(Columbia University Department of surgery, 2012) 
 
If we go back in time, back to the 1950s a significant development of the 
pacemaker (a partial artificial device) found place. Humans had spent over 50years 
from the late 1800s discovering how the heart would react to electrical impulses. 
The pacemaker was continuously improved and by the end of the 1950s Dr. Rune 
Elqvist had created a fully developed pacemaker. This gave patients a chance to 
control their own mobility and made it easy to change batteries. Next step in the 
development took place in 1960, when the pacemaker for the first time could be 
inserted into a body. When lithium batteries were introduced, a pacemaker’s power 
could last up to 12 months and some longer. Today over 50 years later – the 
pacemaker can control your heart frequency. The pacemaker opened a whole new 
world for people with bad hearts it gave them freedom and a more flexible life. 
(Columbia University Department of Surgery, 2012). Unfortunately for many 
people a pacemaker is not enough to cure them of their heart disease (Harvard 
n.d.).  This is where the concept of TAH comes into the picture. Even though a 
partial and a total artificial heart could seem like similar procedures the use of the 
total artificial heart is a whole new spectrum of the digital human and human 
enhancement.       
For many cultures the heart seems like an almost immeasurable object. For 
example sayings like “broken hearts” and “hearts of gold” show that the heart has a 
special significance to us. But the heart not only symbolizes something very 
special to us in a figurative way it is also an organ which is vital for us to stay 
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alive. On an average day the heart beats nearly 100.000 times and pumps 2000 
gallons of blood. Which means that a heart will beat 2,5 billion times in an average 
lifetime.   (American Heart Association, 2012). With the immense demands that 
are on the heart there is no wonder that heart diseases are top on the mortality list 
in many countries. (Centers For Disease Control and Prevention, 2011)  In many 
cases the heart diseases are so serious that the heart needs to be completely 
replaced. This is where heart transplants come into the picture. Human donor 
hearts have become a normal thing, but the amount of people living with a sick 
heart and living with the chance of sudden death hanging over their heads, is a 
great deal higher than the amount of donor hearts. In the US around 30.000 
patients are waiting for a heart transplant whereas there are only around 2000 
donors.  (Harvard n.d). Therefor the interest in artificial hearts has become more 
and more interesting to research. There are two main branches of artificial heart 
technology. 
Partial Artificial hearts:  
The partial heart devices supplement patients' natural heart function, helping the 
patients whose hearts are unable of functioning on their own.  
Total artificial hearts:  
Total artificial hearts (TAH), are devices, which replaces the patients' natural 
hearts. These devices are used for hearts that are so damaged that a partial artificial 
heart isn’t enough. (Harvard n.d)  
There are 3 ways these technologies help, “first, these devices can serve as 
“bridges" to human heart transplants, allowing patients' conditions to stabilize 
while they await the delivery of donor hearts. Second, partial devices can be used 
either temporarily or permanently to     allow a patient's natural heart to rest and 
recover following periods of distress. Finally, TAH devices can potentially serve as 
permanent replacements for those patients whose natural hearts are too damaged to 
permit recovery through alternative means.” (Harvard n.d)   
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The development of total artificial heart technology can be traced to the early 
1960s. A federal artificial heart program had been created. Dr. Debakey, from 
Baylor College of Medicine in Houston, a prominent surgeon in the field of TAH, 
had a vision of making a device which could completely replace the human heart. 
He said the following: “We were thinking of the heart as just a pump, and it 
seemed logical that if that's the main function, you ought to be able to duplicate 
that mechanically”. (Harvard n.d). Dr. DeBakey had his own research team and 
fought to get funding for his research which he got in 1963. He and his team were 
granted 40 million dollars for 4 years of research with the goal of having human 
implantations to begin in 1970. (Harvard n.d). Other doctors did not agree on the 
potential of TAH and so the funding was cut in half and other areas of heart 
research got the funding. This of course, slowed down the pace of the research of 
TAH.  
 
In the late 60’s two doctors, Dr. Loitta who was on Debakey’s research team and 
Dr. Denton Cooley a colleague of Dr. DeBakey, were keen on starting the first 
trials on humans which meant that they wanted to test the artificial heart on a 
human and not only animals which they had done so far. Dr. DeBakey was very 
much against this because of the bad results they had had on their animal trials. 
Most of the animals had died on the operating table. Being convinced that the 
pump device, which was supposed to replace the heart, should be tested on a 
human Dr. Cooley went ahead and implanted an artificial heart into a 47-year old 
Man, Haskell Karp, on April 4th 1969. But Karp died from an infection and related 
complications two and half days after having the operation.  (Scientific American 
Frontiers, 2012) Because Karp died it was in many people’s eyes deemed to have 
been a failure, which stunted this research area for more than a decade. (Harvard 
n.d) 
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Dr. Cooley believed that focusing the public's attention on the technology of 
TAH’s future potential would have a positive effect on the field of research as a 
whole but Cooley had misjudged public opinion. When people saw that Karp was 
hooked up to a huge machine and was barely conscious at any time in the two and 
a half days he was alive, doubts about TAH began to arise. The effect of this was 
that the research efforts in this area were coming to a standstill to a large degree. 
 
Barney Clark was one of the patients willing to undergo the experimental surgery 
and receive a TAH in 1982. (PBS Home, 2012) Even though he had severe doubts 
about the surgery, the condition of his health and the fact the he might help the 
future of the TAH research, encouraged him to try. He survived 112 days while 
hooked to the Jarvik-7 Machine. There were a number of complications such as 
strokes and mechanical problems. It was a huge strain on Barney both physically 
and mentally to be hooked to the machine. The machine was as big as a washing 
machine, the pump which was connected in to his chest was very noisy and Barney 
was jolted with every beat of the artificial heart. (PBS Home, 2012). Even though 
he survived for 112 days he was not left with much strength. But when he did talk 
to the media he expressed his support for the project and was glad that he could 
help the research further along. (Harvard n.d) 
 
In 1980’s another doctor, Robert Jarvik, had a mission to make a functioning total 
artificial heart.  He developed the Jarvik-7, a device which mirrored the function of 
the human heart. Due to the economic downturn and the dislike towards the idea of 
the general public, the research of TAH was lacking funding, even though many 
doctors believed that the Jarvik-7 was too much like device put into Karp in 1969 
Dr. Robert Jarvik got Food and Drug Administration approval to test the jarvik-7 
on 10 patients.  
As doctors became more adept at using anticoagulant drugs to reduce the risk of 
stroke associated with these transplants, the success rate of the device continued to 
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improve. Since 1993, 147 patients have been supported by Jarvik's original 
artificial heart and 88 of these patients ultimately survived till their scheduled 
organ transplants (Harvard. n.d).             
  
The Barney Clark case was of course a big story in the media, but the whole topic 
quickly became very controversial. When people saw that this was a machine with 
which you were unable to lead a normal or even comfortable life, the public started 
to turn on the whole idea. Especially after the second transplant of the Jarvik-7 
where it was painfully clear that you were unable to live a normal or even decent 
life while having your life depending on this machine. Many doctors gave up the 
idea of the TAH and instead focused their time on other partial artificial devices 
(Harvard n.d). 
 
There are several present cases of people who have received a total artificial heart. 
The research on this medical area of the TAH has been long and complicated. 
Doctors are still trying to invent a fully functional solution so that people with 
severe heart diseases can receive a permanent TAH, recover fully and live a 
normal life with no limitations. Until now patients who have received the treatment 
have not been able to lead a normal life. Their immune system is weak and they 
tend to get infections after having the surgery. (Harvard n.d) While this has been a 
research area since the 60’s the technology of the TAH is yet to be completely 
perfected and the discussion on whether these devices should be tested on humans 
is a heated debate and raises ethical dilemmas. None the less the patients who are 
willing to risk their lives by receiving this experimental treatment help doctors 
with the progress and development of completing and perfecting the technology of 
the TAH. TAH is still only being used as a bridge for patients while they wait for 
an organic donor heart, but the problem is that there are very few donors compared 
to patients. Summing up, replacing the heart with TAH is the most preferable 
permanent solution but with the current technology it is yet not an option. 
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Three “heartless” men who all recently received TAH had different outcomes to 
their treatments. The American Craig Lewis (Flatline, 2012), Jakub Halik (BBC, 
2012) from Czech Republic and Chris Marshall (SynCardia, 2012) also from the 
United States have all had TAH. 
March 2011 was going to be a month to remember in the world of science. It was 
ground breaking when two doctors for the first time could offer a solution for a 
patient with heart disease, a solution that did not involve a pacemaker. Craig Lewis 
had a disease called amyloidosis that caused the heart to fail. He was going to die 
within the following 12-24 hours if he did not get treatment and in this case the 
only solution for him would be an artificial device.  
The new and improved device invented by Dr Billy Cohn and Dr OH 'Bud' Frazier 
was a total artificial heart; two heart valves, positively tested in 50 calves. 
(Flatline, 2012) The heart valves completely replace the human heart letting blood 
circulate in your body without a pulse. Craig Lewis was the first man ever to live 
without a pulse. Instead of his heart pumping blood through his body he got a 
“machine” implanted to do the heart’s work. The doctors were unable to register 
any pulse after the operation, only a “humming sound”, which under normal 
circumstances would mean that he was dead. Nonetheless Craig Lewis’ condition 
was stable the next day and he continued to live the following 6 weeks kept alive 
only by the device he had received. He ended up dying because of an underlying 
disease which, according to the doctors, had nothing to do with the implanted 
device which was functioning perfectly. The doctors stated that Craig Lewis had 
the disease amyloidosis in his lungs as well and that the disease was too far along 
to cure.    
In a short documentary video called “Flatline”, made by Jeremiah Zagar for Texas 
Heart Institute (Flatline, 2012), we get detailed information of the artificial heart’s 
function and the case of Craig Lewis. In the video two doctors claim that we have 
to keep developing the technology. “That’s your obligation to these patients”, says 
Dr OH 'Bud' Frazier. Dr Billy Cohn suggests that artificial hearts will save many of 
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lives in the future: “There will come a day, I tell you there will come a day when 
continuous flow artificial hearts are common place and save tons of lives” 
(Flatline, 2012). 
 
The case of Craig Lewis indeed was a great step towards the future of the artificial 
heart’s development and its position as a promising device to help patients with a 
heart disease and prevent them from dying.  
In the first place the device was invented as a bridge, to keep people alive until 
they could receive a donor heart.  Even though Craig Lewis didn’t recover the 
doctors claim that the artificial heart cannot be held responsible for his death 
(Flatline, 2012). Since Craig Lewis died several people have received a similar 
treatment; one of them being Jakub Halik who survived six months without a pulse 
(BBC, 2012). The most recent receiver of a TAH is an American man named 
Christopher Marshall. (SynCardia, 2012) He needed treatment because a disease 
over a span of 12 years destroyed his heart muscle. In February 2012 he received 
the SynCardia TAH and five weeks later he was discharged from the hospital, 
carrying a portable driver that would give his TAH power. Christopher Marshall 
used to be in good physical condition through the whole period of his treatment as 
he hiked daily with his wife both before and after his discharge from the hospital. 
On September 12th he got a donor heart transplanted and on 15th of November 
SynCardia Systems Inc announced that he was successfully bridged. The 
psychological aspect of receiving a donor heart is also relevant and a group of 47 
people from Vienna Australia were interviewed about the aftermath of their heart 
surgery. A retrospective inquiry was made on the patients who had received human 
heart transplants. The studies of this retrospective showed that patients facing a 
heart transplant are often left with concerns which are beyond the physical aspects 
of the surgery. There are two main concerns when having to receive and live with 
another human’s heart. Firstly many feel guilty while waiting for the heart. Given 
the state of their health, many patients often become very impatient waiting. Many 
	  	   21	  
realize that they are in fact waiting for someone else to die, so that they can live. 
These reflections often cause guilt. Secondly many fear that they will gain 
personality traits from the donor or loose feelings for the people they love or 
maybe even change sexuality.  
 
The following question was asked of 47 heart transplant patients (45 men two 
women). “The heart is often seen as a source of feelings, emotions, and centers of 
personality. If it is like that, changing the heart must result in changed personality. 
Surely, it is a matter of opinion. Please let us know your opinion, your experience 
up to now: Do you feel the same way about yourself after heart transplantation, or 
do you feel changed?” (PBS Home, 2012). The results of the studies showed that 
the answers could be put into three groups. The first group of 37 patients said that 
they did not feel any different at all and that is was only “a piece of flesh”. But 
even after categorically denying any change, several patients followed up by 
making a joke or a remark like “No not at all, I’m the same as before. Also my 
folks tell me I’m exactly the same as before”. Even after being certain that they 
had not changed, it seemed that it was still a topic which was discussed between 
the patient and the family. The second group, (seven of the patients) said that they 
had changed but it was not because of the new heart. They were simply different 
because the surgery and the process they had been through had resulted in a new 
outlook on the world. The third group, (three of the patients) said that they felt a 
distinct change because of the new heart. The patient and families saw change in 
personality, likes and dislikes and also goals.  One patient said: “I love to put on 
earphones and play loud music, something I never did before. A different car, good 
stereo- those are my dreams now (The donor was a 17 year old boy)”. So seen 
from a psychological point of view a heart transplant has a greater impact on us 
mentally than we might logically expect, because of the symbolic meaning of the 
heart, which lies so deep within us. And even the patients, who express that they 
don’t feel any change, show signs to the contrary by joking about it. The 
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psychological effects on these patients are far greater than one might expect. (PBS 
Home, 2012) 
The	  cyborg	  
The term cyborg is an inevitable topic when dealing with human enhancement and 
predictions toward our future as human beings. The term is to be introduced and 
put into different contexts as it reflects several aspects and contain different 
meanings within society and between theorists. A specific definition of the cyborg 
is not quit easy to define. One can give a presumable opinion on what a cyborg is, 
but the clarified definition is still too blurred. This section will attempt to shed 
light on different definitions of the cyborg and look at possible relevance to the 
heartless man and TAH’s in general.  
 
The very expression cyborg means a cybernetic organism (Murphie & Potts, 2003; 
p 118), by that; any kind of fusion or crossed borders between man or animal and 
machines. The cyborg is so to speak a creature composite of cybernetics and 
organics.  Often referred to as a human body enhanced with such an amount of 
technology that it becomes a partly human, partly machine character, in which the 
distinctions between “natural” and “organic” becomes blurred up with “artificial” 
and “machinery”. But where did it come from, this “un-natural” term, this 
metaphor? One might think that the true origin of the cyborg was indeed the 
monster in Mary Shelley’s story Frankenstein. It is compelling to draw a line or 
connection between Frankenstein’s monster and a cyborg, as they are both 
reflecting an image of what is natural and what is not. As well as the Frankenstein 
monster, the cyborg often appears in a threatening manifestation of a human, 
whose body and mind has been interfered with frightening technology. In the 
myths concerning issues of future powerful technology that threaten to destroy our 
natural laws and our fundamental human idea (Bell, David and Kennedy, Barbara 
M., 2000). The first actual definition of the term cyborg is not as dramatic though. 
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Manfred Clynes and Nathan Klines, two NASA scientists, established the term 
cyborg in 1960 (Murphie & Potts, 2003, p. 116). Due to several highly creative 
technologies humans would become capable of space travel. Such travels would 
require some drastic changes of the human body, so that in order to survive both 
expected, and unexpected foreign conditions - the cyborg should be created. 
Science fiction and future imaginary reflections makes it clear that our body is not 
enough. Our need to become something more is very essential, if we shall survive 
and live up to our own requirements. The cyborg or rather the image of the cyborg 
might help us to understand what we are and what we stand to become.   
 
In the year of 1985 Donna Haraway published the paper “Manifesto for cyborg” in 
the “Socialist Review”, a paper contributing to the socialist-feminist culture and 
theory in an ironic revolutionary approach. In that purpose she sheds light on a 
world without gender, or genesis, a world without an ending but also a world of 
micro-technologies and a world with a melting boundary between man, machine 
and between man and woman. This meltdown creates an image, a metaphor, for 
the hybrid of man and machine, the cyborg (Weiss, Joel, 2006, p.118) Donna 
Haraways cyborg has become a symbol of the post-modern human, and perhaps 
the most influential one. She has created an engagement of the cyborg as she 
describes it as our “ontology” that “gives us our politics” (p. 118). It breaks down 
divisions between our culture and nature, and transforming us into a “social reality 
as well as a creature of fiction” (p. 117). Haraway states “three crucial boundary 
breakdowns” that makes the cyborg analysis possible. (p. 119) 
 
The first breakdown is the blurring division between human and animal. She 
argues that people do not need to settle a separation of human and animal - in fact 
certain social cultures, especially the feminist movements, are fond of the 
connection between human and other living species. Social movements and 
activism for animal rights did not appear by a random coincidence but are rather an 
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expression of the similarity between human and animal. Biology and the modern 
science within that field, definitely has a big impact to the blurring boundary as 
they have made surgery and transplant between human and animal possible. 
 
The second is the vanishing distinction between the organic mechanism 
(human/animal), and the machine. The pre-cybernetic machines were not endowed 
with artificial intelligence as we see today, therefore they deserved no autonomy. 
Haraway describes how the dualism between human (autonomous) and the 
machine (non- autonomous) did create a ghostly spectre in the machines, almost as 
if they became haunted (p. 120). The view of the machines in our contemporary 
society has changed drastically and the dualism seems vanishing. The cyborg or 
rather the artificial intelligence subverts our understanding of “the natural”. She 
claims that the modern machines have made the differences between man and 
machine very ambiguous, causing great difficulties to divide what counts as 
“natural and artificial, mind and body, self-developing and external design, and 
many other distinctions that used to apply to organism and machines” (p. 120). 
Although this progression might form a feeling of frighteningly inertness as 
Haraway states, this fusion does not pledge a deterministic destruction of man by 
the machine, creating a faithless future. The machine or the cyborg should rather 
be interpreted as an expression of survival, an enhancement towards ourselves. We 
are the mastermind behind it - which is why we must and can set the politics. As 
explained before, the distinctions between artificial and natural have become very 
hard to determine. 
One of the reasons is that we are no longer able, by eye sight, to figure out whether 
the device occurred naturally or by an artificial creation, as the modern technology 
has become transparent, almost invisible. This leads to the third break down 
 
The third argument Haraway adduces is the problem about distinguishing the 
physical and non-physical. Due to the progression of microelectronic- and nano-
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technology, contemporary machinery becomes almost invisible to society, 
although they are everywhere interfering with us and our lives. Haraway claims 
that the miniaturization of electronics has a very powerful effect on our lives and 
our experiences with mechanism, because they interact fluidly in and across 
borders and boundaries. A capacity that humans do not possess is that they “are 
nowhere near so fluid, being both material and opaque” (p. 120).  Cyborgs on the 
other hand seem more fluid as they live and survive by such technologies.  
The cyborg forces us to rethink and reflect on our reality. Haraway has no doubts,  
that in time we will all become cyborgs “By the late 20th century, our time, a 
mythic time, we are all chimeras, theorized, and fabricated hybrids of machine and 
organism; in short we are cyborgs” (p. 118). The difficulties are, according to 
Haraway, the political struggles in seeing the cyborg from both perspectives. One 
reveals a world, where human and especially women are to be trapped and 
captured in an orgy of war and defence. The horrible nightmare of the cyborg, the 
C3I, a militant dream of full control-command-communication-intelligence would 
be a topicality. (p. 118) On the other hand she contributes with a premise, a total 
contradiction to the first perspective, where man live in harmonization with 
machines and animal due to our “joint kinship” (p. 122) 
In either perspective we are in the middle of the storm, heading towards an 
evolutionary revolution. We would have to reconsider that our comfortable old 
form of politics as our fundamental structure of life is changing drastically. 
Ideological natural objects as sex, mind and labour earns a new realization due to 
their recoded appearance; genetic engineering, artificial intelligence and robotics 
(p. 129).  Race, class and sex are to be blurred as we change the concept of natural 
and un-natural. A new era is dawning, an era of evolutionary experiments that will 
change the concept of human life. This is why Haraways manifesto of the cyborg 
has become so relevant, her premises and ideas of a fundamental restructure in our 
politics and view of ourselves is indeed necessary to understand the world in- and 
around us, as the line between biology and technology is blurring. “The machine is 
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us, our processes, an aspect of our embodiment. We can be responsible for 
machines; they do not dominate or threaten us. We are responsible for boundaries; 
we are they” (p. 146).  
 
Ray Kurzweil, the inventor and futurist, does not only emphasizes Haraways point 
of view, he also postulates with several theories and arguments that contribute to 
the cyborg reality that we stand to face. His opinion towards the definition of the 
cyborg is represented through the capability of controlling the brain. If we suppose 
that technology would be able to cure physical and psychological diseases through 
a brain-implant, then humans would be correct in calling themselves cyborgs. In 
his book “The Singularity Is Near” he defines a theoretical claim that predicts how 
the technological future will rapidly accelerate and end up in a superhuman 
machine intelligence that in the end will be a normal state of human intelligence 
(blake, Claire, Shakespeare, 2012; p. 268). According to Kurzweil, human 
existence will change due to the cooperation between human brain and machine 
power. Knowledge, skills and communication will create a whole new human that 
nothing can compare with today.  Kurzweil predicts that the nano-technology will 
change our life in every way as it “allow us to transcend our frail bodies with all 
their limitations, illness, as we know it, will be eradicated. Through the use of 
nanotechnology, we will be able to manufacture almost any physical product upon 
demand, world hunger and poverty will be solved and pollution will vanish. 
Human existence will undergo a quantum leap in evolution. We will be able to live 
as long as we choose” (Kurzweil, Ray. 2006) 
 
In his essay “Human Body Version 2.0” he shares the concepts of the HUMAN 
2.0. A time where we have created nano-robots, the size of a blood cell, which will 
be able to repair and design every human body system (Kurzweil, Ray. 2003). So 
Kurzweil ends up by emphasizing that we are becoming cyborgs by saying 
“computers started out as large remote machines in air-conditioned rooms rendered 
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by white-coated technicians. Subsequently they moved onto our desks, then under 
our arms and now in our pockets. Soon we’ll routinely put them inside our bodies 
and brains. Ultimately we will become more non-biological than biological” 
(Kurzweil, Ray. 2003). Kurzweil’s theory is based on the development of the 
artificial intelligence and human’s acceptance of the cybernetic implants. 
Kurzweil’s thoughts on how the future will progress seem immediately very 
similar to Haraway’s. Both take great engagement in affirming the importance and 
powerful structure that nano technology brings, as they see this form of technology 
as the biggest impulse to becoming a cyborg. Both the Haraway and Kurzweil 
theories are not just imaginary, the case of the heartless man and TAH proves that 
they are not just grasping at straws. This is only the first phase of the nano 
technology, but with further development both Haraway’s and Kurzweil’s worlds 
could be a possibility.  
 
Andy Clark, another highly respected futurist and professor, seems to accentuate 
the importance of the cyborg term, as he contributes with an interesting angle to 
this very subject. As the title of his book reveals he believes that we are all natural-
born cyborgs. The technology surrounding us and developing us is a part of our 
human nature. (A. Clark, 2003; 3)  
 “The story I want to tell is the story of that triumph, and of what it means for our 
understanding of our selves: dumb thinkers in a smart world, or smart thinkers 
whose boundaries are simply not those of skin and skull?” (A. Clark, 2003; 3) 
This is a section in the introduction of Andy Clark’s ‘Natural Born Cyborg’.  
Mr. Clark is a philosopher and calls himself a cognitive scientist from the 21st 
century era with a main focus on humans and how we are extending our biological 
capabilities. Andy Clark is a professor in philosophy currently working at the 
University of Edinburgh and has done extensive research within the field of 
cognitive science and has written several books on the matter.   
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Clark is a firm believer that the natural step into the course of evolution is for us 
humans to embrace the fact that humans are bound to live in a symbiosis with 
technology (p. 3). He wants people to see that the step from being human to 
becoming a Cyborg is not that far apart anymore and that the transition is a natural 
step in life nowadays. The concept Cyborg for Andy Clark means being human, 
with the power to sense the world with other than just your natural abilities. Other 
abilities being devices and technology that helps, prolong and are able to do the 
thinking for you. This should be a natural step without having people with 
prejudice that do not want to accept the step we are heading towards. Andy Clark 
means that without realizing it we are already there by using different technologies 
people today dependent on such as cell phones, computers, iPads and any other 
device that connects you to a world where you are actively participating but not 
only with your brain but with a third or even forth part. This is the natural born 
cyborg we are all a part of just by living and breathing in today’s society. By doing 
these parallels the cyborg is not that foreign and far away in evolution. Something 
that Andy Clark amongst others, including Haraway and Kurzweil, has tried to 
prove and show for several years.  
He compares humanity with other species on earth that share the same genes but 
are not leading the evolution like humans are and says that the natural born cyborg 
is for mankind and not animals that cannot continue the development where 
technology can enhance and help people be a better self.  
Andy Clark shows this by different examples such as: “Consider, as a truly 
simplistic cameo, the process of using pen and paper to multiply large numbers. 
The brain learns to make the most of its capacity for simple patter completion (4 * 
4= 16, 2 * 7= 14, etc.) by acting in concert with pen and paper, storing the 
intermediate results outside the brain, then repeating the simple pattern completion 
process until larger the larger problem are solved. The brain thus dovetails its 
operation to the external symbolic resource. The reliable presence of such 
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resources may become so deeply factored in that the biological brain alone is 
rendered unable to do the larger sums.” (p; 6). 
Andy Clark is now saying that because of the fact that humans are problem solving 
habitants we see and accept that this is our reality that we are not capable of doing 
everything ourselves and we learn to use non biological assets as oppose to animals 
that would not know how to solve a situation like the one mentioned before.  
He firmly believes that minds like ours, the mind of humans are ‘made for 
mergers’, humans easily adapt and learn how to survive in different environments. 
The next step in evolution is for everybody to see that non biological environments 
with technological aids are what will make our transition into cyborgs.   
Are	  we	  becoming	  cyborgs?	  
The line between “the natural” and “the artificial” has become narrower during the 
lasts decades. A debate is rising greater than ever causing us to reflect on 
ourselves. Humans have today become more interacted with technology and the 
use of it. We use it, we make it, think about it, we need - we can barely survive 
without it.  Imagine a world without computer technology, mobile phones, TV and 
the devices the journalists use to cover the world from a to b, busses, trains, cars 
etc. The listing is enormous and the frightening inert that Haraway talks about 
seems very plausible, when we are to reflect on the technology and the impact it 
has on us as human beings.  As stated earlier in this paper the fact that technology 
is helping us stay alive, helping us be human must be the greatest indication that 
we are becoming a part of the technology or reverse as we become undeniably 
depended on the function of mechanisms. The pacemaker is definitely an example 
of this sort of claim. Our engagement with technology certainly is deeper, greater 
and more efficient than ever, causing this blurring definition of the human being of 
ourselves. This is exactly why the general minds questioning and reflections are 
relevant as they help us understand what we are becoming or not becoming. 
Obviously there will be divisions in our society that argue that this is the “natural” 
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steps of evolution, embracing the idea of the joint kinship between organism and 
machines that Haraway wishes to present and talk about. Meanwhile there will be 
parts of society or communities who swear to traditional life circumstances. Which 
do not see the possibility of further technological enhancement as the right way to 
go. The different aspects that are revealed when questioning  ourselves, will be 
enlightened later on while this section takes participation in the contemporary step 
of evolution, natural or not. Are we becoming or rather creating new specie - the 
cyborg?  
It seems that we might have to take our dualistic approach towards man and 
machine, organic and artificial up to a recount as Haraway notes in her essay while 
explaining the blurring boundary between man and machine (p. 120). Thoughtfully 
playing with the idea of monism, the joint kinship Haraway talks about, we would 
instantly deal with yet another paradigm called individualism. The individual 
principle stand to lose its grounds, as the human (the individual), would be 
divisible. But is the case of Craig Lewis not a perfect example of a dualistic and 
individualistic breakdown? It seems that he is a representative of Haraway’s 
second and third natural boundary breakdown, which exactly constitute the 
fundament of the cyborg formation. He reflects the breakdown between man and 
machine, in a way that few people are able to undermine. As we have learned, his 
sick heart is replaced by a mechanical implanted device, a turbine. We are not to 
repeat the extravagance of this case nor dig deep into further details, but the fact 
that he was able to survive and actually live with a mechanical heart in the way he 
did is emphasizing Haraway’s presumptions on the future of the 21th century. The 
cyborg might be about fictional characters of the future like The Terminator, Blade 
runner, body-snatcher, who all reflect expectations of the cyborg, pros and cons, 
good and bad both how they will affect us and threaten our humankind but also 
how they can help us and improve our conditions. But due to the technology that 
we already are dealing with we may have to reconsider our human principles as we 
might become the so-called cyborg. Craig Lewis was not a fictional character, but 
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a living human, an organic specie, who suddenly was kept alive by the functions of 
a mechanism. In that way he became part human (organic), part machine 
(artificial). The TAH seem to demolish our conception of nature and humanity 
which is why the cyborg becomes relevant and contemporary and not just a 
fictional character.  
Modern medicine is indeed creating a fusion between organism and machine, 
simultaneously it emphasizes Haraways third breakdown of the cyborg analysis, as 
the mechanisms such as Craig Lewis’ turbine, becomes smaller and smaller until 
they become invisible. The TAH would be a perfect example of the third 
breakdown as it makes humans live and survive while it would be unnoticeable to 
fellow beings.  
Donna Haraway’s cyborg image appears to be more relevant than one, first 
assumes. The case of Craig Lewis, that we have presented, seems to contain and 
observe some of the major premises, which are presented in the “manifesto for 
cyborg”, for becoming a cyborg. The presentation of a world without genesis, race, 
class and sex, which is where her cyborg creature interacts is still out of reach. But 
due to the heavy progress of gene technology the phenomenon of test tube babies 
which could create such a world, becomes exceedingly relevant. We have yet to 
experience a restructure of our human culture in such an extreme way like this 
however this form of technology and possibilities are not far away.  
Craig Lewis would not be a test tube baby but he was definitely not only organic 
and one could argue that he was not natural. Put in to Haraway’s breakdown 
perspectives, he could fill some of her cyborg premises. He could possibly be part 
human part cyborg. A man like Craig Lewis was not “supposed” to live longer, 
regulated to natural law. When we change and manipulate with mankind, it must 
have had some unexpected issues in the world and ourselves. Events like this could 
create some kind of butterfly effect, ignorant if it is for good or bad. As mentioned 
earlier, we will give an overview of different aspects caused by a case like Mr. 
Lewis. One thing is sure, it will change and affect us either physically or/and 
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mentally otherwise it would be bizarre. This is probably why Haraway tries to 
emphasize  through her cyborg analysis, that we have to be more self-reflective, 
which also is a great part of the cyborg development. As we progress, we are 
changing the structures of life and society. One could be inclined by the idea of the 
cyborg as our “ontology” as Haraway States (p. 118), it is our ontology to stay 
alive which is why the cyborg is our ontology. We choose to become the cyborg in 
that matter. 
How	  we	  are	  becoming	  natural	  born	  Cyborgs	  	  
The term aging is an expression of the biological process and degeneration of our 
bodies and minds (Council on Bioethics:  Biotechnology and the Pursuit of 
Happiness, 2003). We have argued through the examples of vaccines and glasses, 
humans have a fundamental desire to slow down this biological process of aging. 
Vaccines and glasses are tools we have invented to service us when our bodies fail 
or when our bodies age. In a short amount of time the interest to slow down this 
process of our ageing bodies has increased a great deal.  The ongoing research into 
the subject of TAH’s is more than a matter of practicality. Of course it would be 
practical and it would certainly save a lot of lives if we could simply replace the 
heart with a man- made machine, but TAH’s are a part of a bigger picture. The 
aging of the body is something which we have always been trying to prevent or at 
least postpone. One could argue that the case of the heartless man is a giant leap in 
the quest of the ageless body.  The perfection and use of TAH’s is undoubtedly a 
direct way of life- extension. In other words this will increase the number of years 
that a person remains alive that otherwise would have died from heart disease. This 
is a tool which will increase life expectancy and thereby also have an impact on 
our self-perception. In an American survey done on how long Americans wish to 
live, shows interesting results. When asked how long they would want to live, on 
average people answered 87 years which is nine years more than the current life 
expectancy. (ABC News, USA, 2005) 
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The interesting thing about this survey is the reason why most people answered 87.  
There are three main reasons why many people do not wish to live to the age of a 
100 or more. Being able to care for yourself, losing mental acuity and poor health. 
(ABC News, USA, 2005) 
But when asked; ““Imagine you could live to 100 or older, but you’d have to be 
very careful about your diet, exercise regularly, not smoke, avoid alcohol, and 
avoid stress. Is it worth it or not?” 64 % answered yes. (Bostrom, 2006) By 
forming the question in this way it gives another perspective and people see it as an 
actual possibility. There could be several reasons why we wish to slow down the 
process of aging. The fear of aging or perhaps the fear of death but if we do not 
wish to live forever then what is the ultimate goal with TAH’s and other lifesaving 
devices?  
The perception on what is natural and part of humanities evolution is different and 
varies depending on whom you would ask and what background the person in 
mind has.  
There are some key philosophers and scientists that have a very strong opinion on 
the matter and one of them is philosopher Andy Clark.  
With his book the ‘Natural Born Cyborg’ he claims that the next step for mankind 
in evolution is living in a society where people are acceptant of the fact that we are 
becoming a symbiotic species with non- biological technology.  
What he means is that people have become so dependent on certain devices and 
electronically functioning machines in life that without them we might not know 
how to function and manage with everyday life. And he believes that we should 
embrace the fact that we are able to make our biological capabilities greater with 
today’s technology. Just the fact that it has become a natural aspect in life being 
able to call anybody, anywhere at any time is a small way of showing that mankind 
is heading towards a different time with a totally different starting point than what 
just two centuries before us did not have.  
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Andy Clark states that this is just our natural way of prolonging and developing 
humanity in our time. His way of thinking might be a very strong point of view 
and too futuristic for many people but stating and showing some of his 
experiments you see that, what Andy Clark is saying is not that far away from our 
reality today and mankind is for a fact changing direction. 
The man of today has a capacity that no other species in this world has. With this 
power we have to make the most of mankind and make the best there can be. 
Realizing and acknowledging our own capacity philosophers, scientist, doctors and 
general opinions of man have taken responsibility and understood that it might 
become necessary to improve ourselves with non- biological help.  
This non biological help being our natural step in evolution according to Andy 
Clark, embracing it and letting it help us become better and greater humans than 
what we already are. Technology is not all superficial. There have been a lot of 
products enhancing mankind for centuries already but this being a natural part in 
life today and people do not react or respond to it anymore, taking examples from 
our statement: vaccines, glasses etc. This much needed help is now more seen by 
people as enhancement 
Enhancement has just been taken to another level in the 21st century; the brain 
today has the capacity to come up with great ideas and develop certain appliances 
but to really make them work we are in need of devices that can follow through 
and make the great ideas work. These devices are non- biological and technical and 
that is what is making us cyborgs in today’s society.  
We are merging with technology and to a certain extent some products are now so 
vital to a well-functioning society that we could never imagine being without them. 
The natural born cyborg is stating that this is just our expected next step in life and 
that non biological capacity and enhancement should be a welcomed step for 
mankind.  
And that people’s fear of change is not necessary because we have already changed 
humanity and what is natural for us. The vaccine is something that people take for 
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granted and that is part of life today. The next step could be having a mechanical 
heart for people with cardiovascular problems and that, being taken for granted. 
We are evolving and part of our evolution has been shown to be much more 
technological than biological. The evolution we are headed towards has been 
worked on for centuries but has today become a more external one with all the 
newer technology showing a way for items we never thought we would want but 
have become so familiar with. The phone with fax, email, Wi-Fi and camera, the 
computer, the pacemaker and the research that has made it possible to take the 
pacemaker to the next step where people have been able to survive for days with a 
total artificial heart. This technology is changing the world day by day and 
developing opportunities that people a couple of centuries ago could not even have 
dreamed of. Instead of looking at this as something that inhibits us and make us 
something different than what we really should be, Andy Clark says that this is 
what we should be striving towards and not be afraid of any possible changes that 
can help and improve our species.   
With people who are being critical and skeptical about the changes we are headed 
towards the common denominator is fear, fear of the unknown and the change 
nobody is familiar with. The evolution today is not following a species and seeing 
how it changes size, color or develops new attributes no; the evolution today is 
adding devices and with non- biological improvement making people want things 
and create a need that has not been there forever. The changes and the needs that 
are being created from these new technologies in the world are inevitable and you 
can either chose to follow them or not but you are being affected by them and 
probably more engaged with them than you actually would think or believe. 
Everybody is in one way or another influenced by newer technology and whether 
you like it or not the term cyborg is becoming a more coined concept.  
That is what Andy Clark wants us to understand and see that the cyborg is not that 
far apart from being just our next step in the evolution of mankind. The merging of 
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humans and non - biological capabilities are developing by the day and should be 
embraced by the public as something positive and not something to be afraid of. 
Criticism,	  scepticism	  and	  fear	  towards	  enabling	  human	  enhancement	  	  
The world is moving in the direction of development of technology. People are 
creating and developing new ideas constantly so that we can optimize and upgrade, 
like we have done throughout history. When something new is invented a new 
standard is proposed, people will support, decline or take a neutral position in the 
matter.  There will always be people who are sceptical and afraid of change, who 
fear the future and its development. 
The group of people who fear it the most are called bioconservatives and can be 
defined as people who are sceptical with the fusion of technology and man. 
 
We are treating Craig Lewis, the man who received a total artificial heart and lived 
for six weeks without a pulse. We think that the Craig Lewis case puts the standard 
of being human to another level and challenges the normality of humanity. Since 
the case of Craig Lewis in 2011 we have seen very few examples of people who 
have undergone same treatment, which means that the number of operations is still 
small and the treatment is still only used as a bridge to receive a donor heart. With 
all the heart patients in need of an artificial heart in the world and doctors 
constantly working to perfect the device, imagine the amount of people receiving a 
total artificial heart as a permanent solution. This would mean a lot of people living 
without a pulse through the TAH. One of the outcomes of this result could end in 
the emergence of a commercialization of human enhancement where for example 
purchasing a TAH would be accessible to everyone who is able to pay the price. 
This is one of the arguments stated by Fukuyama to warn against loosing what he 
calls human dignity. 
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When analysing history we find that we have always enhanced ourselves in order 
to adapt to standards, set by ourselves. This is the common theory in evolution, 
“Survival of the fittest” as we know it from Charles Darwin. “Survival of the 
Fittest”. The individuals who best adapt to the environment are the ones who will 
most likely survive. They possess variations that give that give them a selective 
advantage.” (Education foundation oracle, 1997) 
Today in our civilized societies with welfare systems, it is relevant but not 
something people pay much attention to. But the idea that we have to develop and 
improve in order to adapt remains. And if we develop into another being beyond 
human, according to Darwin’s theory, the individuals who are best at adapting to 
the environment will most likely survive. In this case the being beyond human will 
most likely be the dominant specie. Now, we presume that the majority of people 
would fear getting a heart transplant because it is uncertain and you might not 
survive your operation. But as doctors today have reached a high level of expertise 
and experience in the area the fear of the operation in itself is not what we are 
interested in. We want to investigate why we fear and why we maybe should fear 
one of the most recent progressions within medical enhancement, the total artificial 
heart and look at the fear that comes in the aftermath of life without a pulse. 
 
How are we supposed to feel about a new device that allows you to live, eat, walk 
without having a pulse? Maybe Craig Lewis could have answered that question. Of 
course it must have felt amazing for Craig Lewis as he was able to live six weeks 
instead of the 10 hours that was predicted by the doctors. Then what? If he even 
gave it a thought, how did he see himself after surgery? The doctors said that apart 
from the fact that he was still in the danger zone, he appeared and behaved 
normally. But if I could have asked him, I would have asked him “How do you feel 
now that you don’t have a pulse?” Do not feelings come from the heart? Of course, 
we know they do not but at least that is what we like to think. In the retrospective 
inquiry, asking people how they felt after getting a heart transplant, some people 
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stated that they felt a change of personality. If this means that losing your heart, 
even if you get a donor heart or an artificial replacement, will affect your 
personality, it is certainly something to think about and reflect over.    
 
Looking at the change an artificial heart might have on humanity there are several 
people who see obstacles for human beings to overcome. For example Francis 
Fukuyama who fears that the absence of humanism can be corrupted by too much 
technology. (Gordijn, 2008: 73) He talks about humans having a “Factor X”, which 
he explains as a kind of human dignity that we might lose if the concept of being 
human changes. Through an increased commercialisation of medical enhancement 
with mass production of organs, like for example total artificial heart, Fukuyama 
warns that the value of being human will be diminished.   
 
You could also assume that if the total artificial heart becomes better than the 
original heart it would create a market even for people not in need of an organ 
replacement. If this market developed we would suddenly begin to see a new kind 
of human, a super-enhanced human. Then we could begin to talk about an 
addiction to perfect yourself, and the only limitation to not enhance yourself 
would be your economical capital. People with money would enhance themselves 
and this would naturally create a social addiction or rather pressure to become 
enhanced, similar to people getting plastic surgary nowadays. Additionally Paul 
Zachary Myers, professor in biology talks about the future that without a doubt 
will bring changes and possibilities within the field of medical enhancement, and 
that we have to accommodate a new view of ourselves.  It’s one of the reasons 
why Fukuyama announced, “transhumanism is the world’s most dangerous idea” 
(p. 74). This announcement is though very paradoxical in the light of the fact that 
medical enhancement is actually saving ill people’s lives or improving their 
condition.  
But what is essential for the quest between transhumanists and bioconservatives 
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like Fukuyama is the fact that you will have a hard time finding extremists. 
Transhumanists urges to let humanity run free and embrace the outcome, as they 
see it as the natural evolvement of human, but it is hard to find one who embraces 
it all. As with bioconservatives it is difficult to find those who oppose improving 
human condition. 
 
Dieter Birnbacher, philosopher in ethics, talks about “Human Nature” and the 
purely natural of the human being. He discusses the ethics on medical 
enhancement and describes the human kind’s existence as unspoiled and that an 
intervention will be a step beyond the limits of human species. This aspect 
illustrates the fear of losing the meaning of life; that human nature is our anchor 
in a world already full of technology. Intervening with the human body structure, 
on top of replacing the most significant and sacred symbol of the human being, 
the heart, will in a manner change the concept. But answering how human nature 
is defined is not an objective definition of how it should be defined. This answer 
is “based on the past history of man and on what we have learnt by inspecting the 
record of man’s performance up to the present.” (p.103). The point is that we 
can’t really say what the future of human nature is as the tools we define it with 
are different than what they used to be: “What is now thought to be “typi-cal” of 
man need may not be typical of man as he evolves in a future characterised by a 
steadily growing technological and medical potential”(p.103) 
 
On Fukuyama’s view of posthumanism he talks about the humanist naïveté as he 
illuminates Pepperell’s discussion on the balance between human and machine: 
“Humans have imagined for a long time that the ability to develop and control 
technology was one of the defining characteristics of our condition, something that 
assured us of our superiority over other animals and our unique status in the world. 
Ironically, this sense of superiority and uniqueness is being challenged by the very 
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technologies we are now seek-ing to create, and it seems the balance of dominance 
between human and machine is slowly shifting.” (p.75)  
 
If the total artificial heart becomes a standard replacement to the heart and reaches 
dominance in the long term, then machine will outmatch human and be superior 
and Pepperell will be right.  
Thus, total artificial heart is now only seen to be a miracle lifesaving invention, 
and then the inventors themselves see the development of the device to be their 
obligation and responsibility to the patients.  
 
If we look at the heart in our body, apart from its necessary physical function, the 
heart’s interaction with the mental part of the human is in many ways very 
essential as well. As Simon Blackburn describes it in his book “Think”, the heart is 
connected with our mental state. “Thinking of future danger can cause all kinds of 
bodily changes: hearts pound, fists clench, guts constrict.” (Blackburn, 2008:10) 
This theory that thought is connected with the body will presumably be influenced 
when you replace an original organ with an artificial one. 
 
U. Wiesing talks about the increased dependency that humans in the Western world 
have to the medical profession throughout their whole lives, and that people are 
becoming more and more “medicalized” (Gordijn, 2008: 20). In this connection 
Fukuyamas claim about commercialisation of medical enhancement supports U. 
Wiesing view of the humans becoming more dependent on medicine. With a large 
amount of people dying from heart disease every year it is likely to think that the 
total artificial heart would only add a brick to the medicalized human. 
 
As mentioned, fear for the unknown and the future of technology is not a new 
phenomenon. We see tons of fiction dealing with the theme of machines 
outmatching humankind and conquering the world. These stories paint the picture 
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of our darkest imagination of our own distinction with the message that we have to 
fight for our dominance and superiority. Even though the picture is often painted 
very extreme and dramatic, the message of man versus machine is always the 
same; the new beings create problems for humans. They are either portrayed as 
monstrous, unreliable, violent etc. Mazlish (p.81) brings up his view to the 
discussion; the idea that there is a reason why we fear post humanism: “[I]f 
humans insist on their separateness and superiority in regard to machines (as well 
as other animals), viewing them as a threatening new “species” rather than as a part 
of their own creation, will they indeed bring about the very state of alienation that 
they fear.” (p:20) Mazlish points out a theory that we alienate the new species of 
human and create a fear towards it, whether it is defined as a cyborg or a machine, 
instead of painting a picture where we share the world with it. This thought that we 
at some point are going to be a creature beyond human both appeals to us and 
scares us. We fear living beside a cyborg or a machine but we simultaneously 
strive to enhance ourselves.  
The	  symbolic	  meaning	  of	  the	  heart	  	  
The game of life has been changing in a vast pace over the last 100 years and we 
are constantly adapting to the new rules.  The mere fact that we have nearly 
doubled our life expectancy in this short amount of time is a clear example of how 
we constantly improve our weaknesses and thereby also draw a distinct line 
between us and other animals on earth. As the NASA scientists Clynes and Kline 
said “It challenges mankind not only technologically, but also spiritually, in that it 
invites man to take an active part in his own biological evolution.” (Clark,2003:13) 
With the millions of devices we have invented we have gradually been enhancing 
ourselves externally (p.13). Now we are also using these devices internally to 
become an integrated part of our body. By taking parts of our body, and in our 
focus the heart, and replacing it with a man- made machine we are stepping on new 
territory of reflection on the sense of self.  
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The heart is and has always been a widely discussed subject between philosophers. 
A great example of this could be the Greek philosopher Aristotle who claimed that 
body and mind are two inseparable things and that the heart was a central part of 
the body (Hearts and minds, 2004). This cardio centric view, that for example 
emotions and memory belonged to the heart, was the opinion of many philosophers 
and scientist. (Council on Bioethics: Biotechnology and the Pursuit of Happiness, 
2003) If we look at it from Aristotle’s point of view and believe that the heart is a 
crucial part of not only our physical being but also of our mental being then we are 
definitely taking a giant leap from our biological platform by replacing the heart 
with a machine. It would mean that we would actually be changing the very core of 
one’s personal identity. (Hearts and minds, 2004) 
This might seem like an outdated way of thinking in this day and age but the fact is 
that we do still, consciously or unconsciously, place special significance to this 
particular organ. Whether we believe that the heart is the home of emotions or not 
it is still the symbol we use for a fundamental thing like love. Also sayings like 
“follow your heart” is common and not seen as an old fashioned way of thinking. 
So what happens if we start replacing the human heart with a piece of metal? This 
can only be defined if we are able to track down the home of our personal identity. 
If our personal identity is partially or completely depended of the heart then one 
could assume that we are creating a new sense of human being by giving these 
TAH’s to people. Whether or not the heart bears any of our personality traits it 
seems that it does have a psychological impact on us. As the retrospective of the 47 
cases of patients who received a donor heart, showed us we have a tendency to 
reflect more on the importance and symbolism to this particular organ than others. 
And thereby the heart will always be more than just a piece of flesh because of the 
meaning we put in to it and not necessarily the significance it might actually have.  
 As argued earlier the basic rules of living, dying and self-perception are constantly 
changing. In other words what is abnormal today might not seem as foreign 
tomorrow. The question is; will the lines between man and manmade machines 
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become so blurred that we do not know how to define a human being. Or are we 
already so far from that starting point to even define it? The use TAH’s is one of 
many human enhancements which blur the definition of being human. Upgrading 
and enhancing leads to new limits and demands. It might be logical and certainly 
very practical if doctors and scientist are able to perfect a TAH but it is a double 
edged sword.  The other side of story is our dependency on the machines which we 
create.  “We create these supportive environments, but they create us too”(p.9).By 
creating TAH’s we are opening up a whole new world of opportunities such as 
longer and healthier lives and thereby a new outlook on life. Upgrading and 
enhancing leads to new limits and demands. The concept of what seems to be 
normal changes as fast as we evolve. Enhancements like vaccines and mobile 
phones were at some point new and unnatural, but are an accepted part of us today. 
Total artificial heart transplants could be one of those things which we incorporate 
into our spectrum of “normal”. The distinct difference between the technology like 
mobiles and computers and a TAH is the internal and external use. By operating a 
non-biological device into the body we are pushing the boundaries of old age and 
raising the question of why we have this desire? As we have argued humans have 
always had an urge to improve life and ultimately prevent death. The invention of 
TAH is a direct way of postponing death and controlling the natural ways of life.   
The heart is far from just a functioning organ as we have argued the heart is a 
crucial part of our biological system, but culturally and psychologically it is of 
great significance too.  
The	  sense	  of	  self	  
For humans one of the challenges is choosing if something is right or wrong. One 
can argue that our fear is holding us back; making us refuse to choose where we 
are going and this is in particular our fear that has to do with the choices we make. 
Your fear directs you in what you should do and should not do. This psychological 
case develops into a question of ethics. From our point of view the heart is today 
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symbolized as something referring to love, emotions and who you are. But how 
can a total artificial heart transplant challenge the self? 
 
In the special case of the heartless man, we humans developed a new picture of 
organ transplantation. We cannot deny the fact that the concept of actually living 
without a pulse and a heart is going against all the ethical rules of nature. The 
world has gone into a phase where all of these technological developments seem to 
have no limits; it is no surprise that we can enhance ourselves even when we are 
exposing our body to a kind of surgical art. Back in the 1950’s when the African 
doctor, as stated earlier in the project report, performed the world’s first heart 
transplant he was criticized heavily by the society for playing with the ethics and 
laws made by humans. The interesting part is that now even though we have 
developed our technological improvements this century; humans still cannot get rid 
of the notion describing the heart as being a personal fundamental part of our body. 
The German author Horst Rudiger opinion on the matter is: “It is much harder to 
change or abandon an age-old idea deeply rooted in religion, art and poetry and 
stifled by conventions than to understand intellectually the anatomical and 
physiological conditions for the transplantation of organs. And even when we 
realise by which means the exchange of an organ is feasible for a long time we will 
not believe that this is the very same heart that houses feelings and forms the 
personality. Such a double-tracked coexistence of believing and knowledge 
belongs to the distinctive characteristics of an epoch that has not yet succeeded in 
bridging over “heart” and “intellect”. We are prisoners of our ancestor’s pictorial 
imagination.” (Rudiger, 1985: 87) 
 
Technology has given us a lot of opportunities that has turned us humans into 
becoming part mechanical and probably the possibility of becoming cyborgs 
within the year of 2020. As far as Microsoft proposes in a new research report our 
world will be a whole different one in the year of 2020. The whole centre of the 
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human techno-dependency is growing and we will probably let technology control 
our lives. (Microsoft: 2012) The acceptance of technology in our society is 
described by Microsoft as they depict how the world in 2020 is expected to reach 
even bigger changes and this because as earlier stated humans have always been 
curious about the future and what one is capable of doing and maybe becoming.  
 Aristotle once said “restitutio ad integrum- to -transformatio ad optimum” which 
means the best transformation, (Gordijn, 2008: 10). His suggestion states how 
humans are trying to optimize themselves in the past. The theory contributes with a 
picture of how humans were born natural but with a conscious longing after a 
perfect-me but are about to evolve into some kind of a machine. The heart 
symbolizes a human being and maybe Aristotle has a point because besides the 
brain, the heart is what makes our body function and makes us work as humans. 
Therefore we cannot argue that the heart is not a main priority because when the 
human heart is taken out of the body and replaced, we actually enter the transition 
of becoming more like machines and this might have an effect on the sense of self 
later on. Your body will probably work as it was working before but how about 
your sense of self? Are you still the same person when your heart is suddenly 
replaced with a total artificial heart? 
 
The discussion about the sense of self after having an enhancement of the body is 
something a lot of authors have discussed throughout history and some are more 
significant than others but overall they are all either telling us that the self remains 
the same or does not. The question we are thinking about is what happens to our 
identity after the enhancement is done; One can argue that the removal of organs 
from a living human and placing it with another creates curiosity of where the “I” 
is placed in my body and furthermore how my identity is connected to the body. 
Since Aristotle, authors have been trying to give us an answer with great difficulty 
and no wonder because we do not know and can only base our opinions on others. 
“We can only give confusing answers to the curious question of where in this 
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whole corpus we think we truly live. Science tells us the brain, and no one would 
naturally give such an answer. Much of the time, I think, we feel ourselves 
concentrated just behind the eyes; when someone says ‘look at me’ we look at his 
face – usually the eyes, expecting there to encounter the person or at least his 
clearest self-manifestation” (Kass 1985: 23). 
 
In Cartesian embodiment the questions raised is of the relationship between body 
and self. That today there is a center in western medicine that suggests that we can 
separate the self from the body. This ‘dualistic’ way of viewing the self/body 
became historically and culturally associated with the medical profession and was 
fundamental to the development of anatomical dissection and ‘clinical detachment” 
(Moore & Kosut, 2010: 112). Descartes agrees and proposes that the body and self 
is divided. In opposition to the Cartesian view we have the Holistic view that 
suggests that the relationship between body and self is one unit. An interesting 
opinion is from sociologist Giddens, who suggests that the body and self is always 
under construction “Neither the self nor the body can be chosen because they are 
very often lived as though they are already there. The body is already the self. The 
self is already the body”  (p.112). John Locke made a contradictory observation 
“That being one plant which has such an organization of parts in one coherent 
body partaking of one common life, it continues to be the same plant as long as it 
partakes of the same life, through that life be communicated to new particles of 
matter vitally united to the living plant, in a like continued organization 
conformable to that sort of plants” (Blackburn, 1999: 125) which is a claim that 
can be transferred to the self does not change depending on the changes caused to 
the body. By asking yourself what would happen if I lost my heart? First of all the 
beating of the heart is a symbol for life and our breath. Breath is everything but 
what if our breath suddenly stopped and the fundamental in us was suddenly 
changed to another “breath” a more artificial one. It is a subject quiet difficult to 
tangle and something that is unique to every person but the specific case with 
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Craig Lewis who lived with a total artificial heart – we encountered a man who for 
the first time in history got the fundamental in his body removed, maintaining 
himself with an artificial heart. Maybe it is not really the actual heart transplant 
that changes you but the self that adapts to the new “environment” you are in. The 
I is, as mentioned, still changing but now adapting faster to your conscious based 
on the “rules” of being a natural human to suddenly becoming something closer to 
machine. Descartes suggested that we had a “clear and distinct” perception that the 
self was something separate from the body. (Blackburn, 1999: 122) We might be 
following Descartes suggestion and the self is based on the experiences affecting 
us. One is still curious though because in the Quality of life research (Bunzel, 
1992) three people explained how they felt that they were still themselves but had 
begun doing some things they had not done before and the donor of the heart used 
to. Maybe Descartes is wrong and the sense of self is challenged in coherence with 
changes to the body. The subject is individual and it does not matter what theory or 
philosopher you read the decision and feelings will always be personal.  
Conclusion	  	  
Throughout history, mankind has undergone a sufficient development within the 
field of human enhancement; today we are able to enhance almost everything on 
our body and the discussion of enhancement leads us to ask whether or not we 
humans are becoming mechanical or cyborgs by exposing our body to technology. 
Literature portrays us humans as being curios about enhancing ourselves through a 
natural transition reaching the point of becoming a cyborg. Our personal 
reflections of what the world looks like in the past and how it is in the present, is a 
view we have accepted and by looking at the progress so far we will sooner or later 
reach a even more sufficient technological state which is up to ourselves to define. 
We have to keep in mind that presumable past societies have created the rules of 
being human and our present fear.  This fear will thereby shape and determine the 
acceptance of future technology. In this present time humans have already 
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expressed their opinions on how technology is affecting us and how these 
enhancements will create a whole new view on how it is to be human. Our fear 
might lead us to a transition where we experience a change in our identity, which 
these technological enhancements will make us develop into someone else. It is 
difficult to say, and to predict what humanity will look like in the future but one 
thing is certain and conclusive; technology has never progressed so intensively as 
today and it is difficult to argue that one will have anything to say in this matter. 
Instead we will be forced to follow the flow of changes in our improving 
technological society.  
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Reflections	  on	  our	  project	  technique	  	  
When meeting for group meetings one of the first things on our agenda has always 
been clarifying to each other what we have either read in our material, written in 
our project or what new ideas we have come up with regarding the project, which 
had to be discussed.  
 
During the meetings it has been helpful for us to write down key words instead of 
long paragraphs of text as it is more useful and an easy ball to catch to continue the 
mind flow we put on standby the last time we met. We have constructed meeting 
reports mainly based on these ideas and key words, which has helped us in keeping 
the right aim. 
 
Picking a person to chair the meetings hasn’t been necessary as we have been very 
open to convey ideas and kept in mind that everybody had to participate. 
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Combined with a very strong friendly bond in our group and natural diplomatic 
behaviour from everyone we have achieved a very good communication in the 
group. Additionally we are all independent persons who urge to have our opinions 
furthered and put on the table. This is also depicted in giving critiques to each 
other, where we haven’t been cautious to say if something had to be evaluated, 
rewritten or reformulated etc.   
 
We found that reaching the final writing process of the project made us stricter 
with each other whereas in the first period we had a more open discussion and 
loose mentality. Being good friends doesn’t necessarily mean that you are good at 
being fellow students too. We found that because we have good chemistry amongst 
us and use our spare time with each other beyond writing the project, it is 
necessary to find the “button” that we can push when we feel that discussion is 
heading out of context. 
 
This type of discussion has developed through the whole period of making the 
project according to what step we encountered. For example brainstorming ideas 
for the subject and relevant material was very floating and creative, whereas the 
making of the problem formulation aimed towards a clearer target. 
 
We feel that the few project seminars we had were relevant experiences to keep 
our aim. It functioned as constructive feedback, and gave us another perspective of 
our paper. Looking at our opponent group’s project infused us in a good way to 
reflect on our project and our own methods and inspired us to change our own 
approach to our project. Altogether we have experienced a project process that has 
to be polished with the next project in mind. 
